Abstract: Estimation of r when y is censored at x was
I. Introduction
The pulsatile release of growth hormone (GH) and luteinizing hormone (LH) from the anterior pituitary gland is integral for signaling secretion of insulin-like growth factor (IGF)-I and testosterone, respectively. This study examined the hypothesis that 84 h of sustained physical exertion with caloric and sleep restriction alters the secretion of GH and LH. The pulsatile release of GH and LH from the anterior pituitary gland is integral for the trophic effects that these hormones exert on IGF-I and testosterone, respectively.The manner in which anterior pituitary hormones are released and delivered to target tissues is more biologically significant than the overall mean hormonal concentrations was well illustrated by Isgaard et al. , who demonstrated that GH administered in a pulsatile manner elicited greater increases in IGF-I than GH administered in a continuous manner. Because of the episodic release pattern of GH and LH, multiple time-point measures are necessary to fully characterize the trophic effects these hormones may have. Although alterations in IGF-I and testosterone are known to be mediated by fluctuations in GH and LH, few studies have concomitantly measured these hormones, especially in healthy subjects exposed to multiple physiological stressors. Military operational scenarios represent a unique paradigm in which to study endocrine responses to metabolic stress. Soldiers, analogous to emergency rescue personnel and ultra endurance athletes are often required to perform heavy sustained physical exertion in the face of nutritional and sleep deprivation. Prior work on military populations has shown that continued and prolonged exposure to such physiological strain can lead to a suppression of circulating anabolic growth factors, losses of lean body mass, increased susceptibility to disease and infections, and diminished physical and cognitive performance capabilities.Fourteen healthy male soldiers volunteered to participate in the study. Three injuries and one illness prevented four of these test subjects from completing the study. The data from the remaining 10volunteers [22 yr (SD 3), 183 cm (SD 7), 87 kg (SD 8)] are presented in this paper. The experiment was approved by the appropriate Institutional Scientific Review and Human Use Review Committees.The subjects were briefed on the study procedures, and written consent was obtained before study participation. Mean GH concentration was significantly increased after military stress compared with the control condition. The increase in mean GH concentration was accompanied by an increase in the following secretion parameters: area under bursts, amplitude of bursts, basal secretion rate, overnight basal secretion, overnight pulsatile secretion, and total overnight secretion. GH half-life, number of bursts, interval between bursts, and amplitude of largest burst were similar between the control and military operational stress conditions Mean concentration of all subjects over the 12-h sampling period.Samples were taken every 20 min for a total of 36 blood draws as represented on the x-axis. Main effect mean concentrations of GH (A), LH (B), and leptin(C) after the military stress condition are statistically different (P≤0.05) from control for all hormones
The fact that short-term (4 days) military operational stress can have striking effects on the neuroendocrine system raises questions for future studies concerning the potential adverse impact of long-term military operational stress on soldier physiology and the subsequent health and fitness of our military personnel.This study used a rigorous serial blood sampling scheme and subsequent time-series deconvolution analyses to assess GH and LH secretion patterns. These data expand on prior research that relied on one timepoint blood samples to glean informationon the endocrine responses to stress that are subject to episodic and circadian release patterns.The physiological significance of studying the pulsatile release of these hormones lies in the fact that the episodic release pattern is thought to be integral in eliciting optimal agonist function at the cellular level.The salient finding emerging from this study was an amplification of GH and LH secretion with a concomitant decline in IGF-I and testosterone. Because GH and LH are known to positively regulate IGF-I and testosterone, these data imply that the physiological strain experienced in this study induced a certain degree of peripheral resistance.
Despite enhanced release of LH, testosterone concentrations decreased. During the 12-h overnight sampling period, total and free testosterone concentrations were 24 and 30% lower after the military stress condition, respectively. By considering the circadian rhythm of testosterone, our study has extended these findings by demonstrating that testosterone concentrations are decreased and remain depressed overnight for a 12-h period following the conclusion of a multiple-day military stress condition. compared with younger men, older men tend to possess greater LH secretion, which is hypothesized to represent a biological attempt to maintain normal testosterone concentrations.Endurance-trained athletes have also shown decreased testosterone and increased LH concentrations.The literature with regard to acute exercise stress has been equivocal. Thus, although LH pulsatility is slowly restored in women, there is evidence to suggest that gonadotropin releasing hormone neurons may rapidly respond to caloric intake. Leptin concentrations declined from 3.8 to 2.0 ng/ml after military stress. These declines were coincident with marked reductions in fat mass and increased concentrations of circulating free fatty acids (33%). This magnitude decrease for leptin is consistent with the 44% decrease reported by Maccario et al.After 36 h of fasting, but less than the 66% decline observed by Gomez-Merino et al. fter a 5-day military combat course. These changes are reflective of substantial lipolytic activity. Also of interest is the fact that the overall main effect mean for glucose concentrations was similar between the control and military stress condition, suggesting that glucose homeostasis was well defended in this paradigm. Although not measured in the present study, other studies have reported robust changes in cortisol after military stress , and it is also probable that both cortisol and catecholamine elevations played a contribution in maintaining glucose concentrations. The fact that the absolute losses in fat-free mass and fat mass were similar suggests that amino acid fuel partially contributed to gluconeogenesis. Converging lines of evidence in sheep, rat, monkey, and human models suggest that leptin acts as a peripheral signal to mediate metabolic regulation of GH and LH secretion from the anterior pituitary gland. Leptin appears to prevent the fastinginduced suppression of pulsatile release of LH secretion. In a recent study that evaluated the effects of differing doses of exogenously administered Leptin in men during 73 h of fasting and employing 24-h blood sampling, Chan et al. demonstrated a role for leptin in normalizing starvation-induced neuroendocrine changes, notably the hypothalamic-pituitary-gonadal axis. Chan et al. hypothesized that a threshold leptin level between 0.5 and 2.0 ng/ml may be necessary for LH secretion.Although glucose concentrations have also been speculated to act as a peripheral signal relaying information concerning nutritional status and within the context of the dramatic hormonal changes observed , it is remarkable that glucosehomeostasis was well maintained.
II. Mathematical Model
Let {(x i ,y i )}be an i.i.d.random sample of size n from BVE of Marshall Olkin(1967). The strength and stress associated with the i-th pair of the Sample is
The likelihood of the sample of size n is The asymptotic relative efficiency (ARE) of the estimator i R to the estimator j R is given by
The estimator 1 R is more efficient as compared to 2 R and 3 R . The estimator 2 R is more than efficient than the estimator 3 R when R > .5, 3 R is more efficient than 2 R when R <.5, and both are equally efficient when R=.5. 
III. Conclusion
That short-term military operational stress can exert marked effects in neuroendocrine secretion patterns raises important questions concerning the potential adverse effects on longer-term military operational stress on underlying physiology and metabolism and the health status of military personnel and also found likelihood of sample for 36 size of leptin.
